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CONFIDENTIAL
ABSTRACT

(U) Object.

The object of project 4-04-15-032-04 is to conduct developmental studies
on shells, rockets, land mines, stray tanks, bombs, end bomblets for the
dissemination of V agent.

The object of this series of tests is to determine the density and drop-size
distributions of ground contamination and atiquid imoaction of a V agent filled
155-mcm. shell.

(C) Results,

1. The total area coverage with respect to ground deposition at a density
level of 0.05 g./sq.m. for this munition statically functioned at ground level
and equipped with agent/burster ratios of 2/1 and 18/1 was 1,500 and 1,00 sq.m.,
respectively. The area coverage with respect to vertical impaction for the 2/1
and 18/1 ratios was 1,40 and 800 sq.m., respectively. The total quantity of
agent deoosited on the grid as ground deposition was aoproximately 100% of the
agent fill Ing weight for each ratio.

XQ The total area coverage with respict to ground deposition at a density
level of 0.05 g./sq.m. for this munition dynam*cally functioned at a height of
25 ft. and equipped with an agent/burster ratio of 2/1 ranged from 3,700 to
5,500 sq.m. The total quantity o' ground deposition ranged from approximately
80 to 1)0% of the agent filling weight.

)*--The total area coverage with respect to ground deposition at a density
level of 0.05 g./sq.m. for this munition statically or dynamically functioned
at a height of 50 ft. and equipoed with agent/burster ratios of 2/1 and 18/1
ranged from 3,800 to 7,700 sq.m. and 2,200 to 6,500 sq.m., respectively. The
area coverage with resnect to vertical impaction for the 2/1 and 18/1 ratios
ranged from 12,800 to 13,000 sq.m. and 3,600 to 8,900 sq.m., respectively. The
total quantity of ground deposition ranged from 70 to 100% of the agent filling
weight for each ratio.

CONFIDENTIAL
3



CONFIDENTIAL
A SElIM OF STATIC AND D!NAMIC TESTS OF SINGLE BIS AND VX-FILLED 155-M. SHELL,

EQUIPPXD WITH AGINT TO BURSTat RATIOS OF 2/1 AND 18/1, AND DETONATED
ON THE GROUND AND AT HEIHTS OF 25 AND 50 FT. (U)

I. INTRODUCTION,

A. (U) Oblect,

The object of project 4-04-15-032-04 is to conduct developmental
studies on shells, rockets, land mines, spray tanks, bombs, and bomblets for the
dissemination of V agent.

The object of this series of,te-ts is to determine the density and drop-
size distributions of ground contamination and liquid imAction of a V agent
filled 155-ma. shell.

B. (U) Authority.

This investigation was authorized under project 4-04-15-032-04, V-agcnt

Munitions, established 12 December 1957 (CCTC Item 3388).

II. (U) HISTORICAL.

Among the test programs established to conduct developmental studies on the
dissemination of V-agent from shell, rockets, land mines, spray tanks, bombs, nnd
bomblots is the 155-am. shell which is outlined in this report. These tests were
conducted at Army Chemical Center and Dugway Proving Ground for the purpose of
determining the efficiency of agent dissemination from a VX and VX simulant-filled
155-m. shell when equipped with agent/burster ratios of 2/1 and 18/1 and statical-
ly and dynamically functioned at various heights. This test program is continuing
since the presently conducted tests have not been completely evaluated at this
time. These additional results will be published at a later date as an addendum
to this report.

II. EXPERIWMAL.

A. (U) Munition,

For each test, conducted at the Army Chemical Center M field test
installation and at Dugway Proving Grounds, a single 155-ma. shell was filled
with VX or VX simulant [bis-compound bis(2-ethyl hexyl) hydrogen phosphite];
containing tetrytol as a burster; agent/burster ratios of 2/1 and 18/1; and
statically or dynamically functioned on the ground and at heights of 25 and 50 ft.
The exact agent filling weight, burster weight, and ngent to burster ratios for
each munition' are given in table 1.

B. (U) Procedurej

All of the round and 50 ft. air burst tests, conducted at Army Chemical
Center, were statical* functioned on a 500-yd. square horizontal grid with the
exception of field test 1792-A which was conducted on a ,00-yd. circular grid.
The sampling equipment was emplaced on the grid as described in the te.tt directive
and amendments for field tests 1781 through 1801, given in anpendix A, and also as
described in Standard Plan of Test No. 11 for field test 1792A.

C1 %Tit
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All of the air burst tests, conductsd at Dugmay Proving Ground, were
functioned d7namically from a field piece located approximately 100 yd. upwind
from the grid into a plate glass target suspended at heights of 25 and 50 ft.
The tests were conducted as specified in DPG Test Plan No. 354, Phase B, and
No. 355, Phases R, F and G.

C. (U) Results.

1. General,

A summary of the operational data" of each test is given in table 1.
The results of each test that had agent flashing are not included since a menoran-
dum will be issued summarizing all data with respect to agent stability on
detonation.

Table 1

Summary of Trials

- Weight
Place Weight of Weight Agent/

Field of of pure of burster Burst Detona-
test test Date & time ayent agent bursts ratio height tion Asent

g. g. ft.
1781 ACO 8 Mar 1?57, 1225hr. 2,835 2,835 1,234 2/1 gr. Static Big

355 El DPG 19 Dec 1957,0600hr. 2,549 2,192 1,191 2/1 25 Dynamic Bis

E1 DPG 19 Dee 1957,0600hr.I 2,549 2,192 1,191 2/1 25 Dynamic VX
E2, DPG 14 Jan 1958,1904hr. 2,549 2,192 1,191 2/1 25 Dynamic VI
V DPQ 121 Jan 1958,2142h'. 2,549 2,192 1,191 V1 50 Dynamic VX
F2 DPG 3 Feb 1958, 1949hr. 2,549 2,192 1,191 2/1 50 Dynamic VX

F3 DPO 119 Mar 1958,1850hr. 2,549 2,192 1,191 2/1 50 Dynamic VX
F4 DPG 27 Mar 1958,0751hr. 2,549 2,192 1,191 2/1 50 Dynamic VI
75 DPG 15 Apr 1958,0755hr. 2,549 2,192 1,191 2/1 50 Dynamic VX
F354 E DPG 9 Apr 1957, 0615hr. 2,455 2,455 1,191 2/1 50 Dynamic Bis

5 2 DPG 19 Apr 1957,0641hr. 2,455 2,455 1,191 2/1 50 Dynamic Bis

1784 ACC 18 Mar 1957,1255hr. 2,835 2,835 1,234 2/1 50 Static Bit
1785 ACC 25 Mar 1957,1234hr. 2,722 2,722 1,234 -. 2/1 50 Static Bis

1783 AO 18 Mar 1957,1025hr. 3,289 3,289 188 18/1 gr. Static Big

1790 ACC. 21 Mar 1957,1130hr. 3,402 3,402 188 18/1 50 Static Big

1791 ACC 27 Mar 1957,1415hr. 3,289 3,289 :188 18/1 50 Statio Bis

1792k ACO 3 Nov 1957,1135 hr. 3,400 2,754 140 18/1 50 Static Bi
355 02" DPG }18 Mar 1958,1919hr.f 3,473 2,987 186 18/1 50 Dynamic VI

03 DPG 16 Apr 1958,0929hr. 3,473 2,987 186 18/1 50 Dynamic VX

2. Meteoro c ical Data,

A suamcryof the meteorological data that was obtained from bur-t
tj cloud passage for each test is given in table 2.

",3' .F 'Ti
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Table 2

Heteerologioal Data

Field Average Average wind Temperatue + mom 0
eat 1|wind sneed direction 2 a.-0.3 a. 4 m.-0.5 s. Surface rSm.p.h. dog. OF. OF. OF, F
1781 3 192 -2.8 --2 54 37

355 E1 6 144 90.5 J 2.5 22 25
9i 6 144 40.5 42.5 22 J251
E2 8 125 40.5 J +1.0 28 30
Fl 7 141 40.7 +1.7 20 21
F2 14 142 +0.5 40.8 38 40
F3 7 135 +1.2 +2.7 46 49
F4 9 115 -O.i -0.7 37
F5 I 5 112 -0.3 -1.3 49 51

354 BI 6 130 40.9 +1-3 36 37
B2 4 160 -3.6 -1.3 45 43

1784 8 86 -1.2 -1.2 46 44
1785 10 -6 -1.4 -1,4 44 42

1783 2 240 -1.0 -0.8 50 52

17(40 9 320 -1.6 -2.1 50 45
1791 7 16 -1.5 -1.7 42 45
1792A 13 288 -1.2 -1.8 54 49
355 G2 6 132 40.6 +1.1 41 42

G3 0.30 8 o -..6 1.. 59.

IV. DEIVMD REULTS.

A. (U) Ground Deposition,

1. Area Coverago

The totAl areas covered by various contamination densities for
ground deposition (measured by sampling pans at ACC and by petri dishes at DPO)
ero given in table 3.

' ' N
6
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Tabe "A

Total Area Coverape by, Grc'2nd Derposition

Field iAgent/ lie jht ,.

I, -<L ' lt-

test burster O f Ciorn.u!. .ti.n.d n-lt ' , ( n,./s
'r"tio burqt Agent 0.01 5 , . 1 ......

1781 2/1 g1 Bis 3,700 '!,500 1,150 610 ,S0 4170 60

Fl 2/1 5 VX 10,000 !3,600 -of8 .0017
355 Zl 211 25 B is 123, ) ' 1,999O 600 i280 0

E 2/1 5 B0 0 2,200 650 131 .110
32 2/1 25 VXi 11,000 4-,700 3,200 1,200 1640 20 0

Fl Z/1 50 Bx 17,310 !5,600 3,680 9, 4 271 0 0
F2 1 2/1 50 V-9 20,900 i 6, 5')) 190 31 3

F3 1 2/1 50 1 VX 14,560 5,7T 1 3,700 870 12W 0 0

F4 211 50 Vr 1,t 5,000 3,400 91)f0

F5 2/1 50 Vi 12,64£0 j5,7^1 3,800 1,040 1 560 0 0
354 D1 2/1 5) Vi 11,000 14,4-0 2,700 u50 330 0 0

92 2/1 50 Bi 3 ,00 ,100 700 400 0 0

l~42150 Bis 118,500 ;17,700 5,1)9 920 215 0
182A50 Bis j12,600 4, 603 3,0 .,O31 0

173'S/ Gr- Bis 1,700 1990 760 370) 27) 140 90

I I

1790 18/1 1 50 Biis 5.750 !3,600 2,900 1,4.50 820 65 0
11791 18/1 I 50 Bis 4,900 1'2,25) 1,550 K10 520 150 20

1792A 'IS/i 50 Bis 12,640 3,1") 2,140 930 500 100 0

355 G2 isi50 VI 17,500 6, 5 r0O 4,230 1,450 700 0 0 *'
G3 18/1 50 V'8200 f 4, V3 ,0 ,105) 8

2. Wxinuum Density. .,

The max-im recorded cont-mlnation density for ground deposition
nud its location ror e.,ch field test is given in table 4. Aor

~iTIAI
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CONf FNTIAL
Table 4

Maxiaum Recorded Contaminstion Density

ie'd Distance
te- t I Density _ from burstt .Isq.M. yd . -
1781 24.5 5
355 El 1.1 60

El 5.6 is
8.4 31

Fl17 45
F2 1.2 30
F3 2.0 55
F4 2.1 3:
F5 4.7 37

354 B1 3.1 24
B2 3.3 24

1784 1.5 50
1785 2.4 80

1783 42.9 5
1790 6.8 50
1791 13.7 30

1792A 6.1 40
355 G2 2.6 79

G3 J 5- 37

3. Weipht Recovery.

The ground doosition data was converted to a weight of agent
deposited on the grouid. These values are given in table 5 for the indicated
distance downwind of the cloud. Althoigh in one case the agent return is ststed
as being greater then 109%, It is within the experimental error for the conditions
of field testing and the significance of the figure implies that 100% of the agent
disseminated was accounted for by ground deposition.

8



Quant~tv' of Agent Deposi.jd on the Grid as Ground Deposition
-ro= laurst to Indicatud Distance Dornwind

i Agent/ I Munition'siDurst to indicated distnce do --ind(,.- , .

IFie'd brse Burst lilling ________
test ] rntio ,heiht ;Avent , e t 0 10') 200 31) /0 1 60)

ft"  g0 %-
1781 2/1 gr. Pis 2,835 94 96* 1 I.I

355 El 2/1 25 Bis 2,192 29 47 66173 76 79*
El 2/1 25 VX 2,192 46 71 81 83 84 6,

E 2/ 25 x 2,192 85 104 109*

IK121 0 V 2,192 1 35 68 77? 81 86*
F2 2/1 j50 VX 2,192 23 4 8 81 88 93*

F3 2/1 50 VX 2,192 32 76 81 83 86.

3 F4 - 50 W 2,192 29 58 80 84 85 86:
F5 2/1 50 VI 2,192 50 76 91 931 94" *;-"

354 Bi 2/1 50 Bis 2,455 42 61 73 W 78*
B2 2/ 1 50 His 2,455 56 63 69 71* {

1784 2/1 50 Bis 2,835 9 32 63 75 78*

1785 2/1 50 Bis 2,722 4 32 72 82,

1783 18/1 gr. His 3p289 97 98*I
1790 18/1 50 His 3,12 19 68 84 86,

1 1791 18/1 50 Bis 3,289 44 63 71*

1792k 18/1 50 His 3,.00 52 75 88 92 95 97*

355 G2 18/1 50 VI 2,987 20 39 75 81 84 87* 1
G3 18/1 50 VI 2,987 50 67 81 85 87*

'-j . -

*Total agent return for a density of 1.0 mg. and greater. '

B. (U) Vertical Impaction.

I. Area Coverage,

The total areas covered by various contamination densities for - .
vertical impaction (measured by sBmpling platos at ACC ind by filter rnper
attached to cylindrical samplers at DPG) are given in tables 6 and 7. " A

9 .'.
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Table 6

Total Ara Cov.,r-7e by Vertical Ir~ction st a Height of 18 ing

F Agent/ V I___on____ tntn_______ "

Field burster I of I Cont .3_nnt "on de..!tv
test* rtio __r_,z Aent 0.11 014 -510~ft . sBi.s
1781 2/1 gr. Bis 2,700 1,490 '010 310 75 0 0

355 F1 2/1 50 V 13,00 5,73) 4,100 180 0 0
F2 2/1 50 VX 21,000 13,000 7,400 920 200 0
F4 2/1 50 VX 10,900 8,49J 5,00 450 0 0 1 0

F5 2/1 50 VI 15,300 7,403 4,700 0 0. 0 0
1784 2/1 50 Bis 21, )00 13,0D&:) 9,2009 3,400 i!, JAO,

1785 2/1 50 Bis 23,540 12,783 9,670 4,990 i2,970 0 0

1783 18/1 gr. Bis 1,470 8m0 610 270 165 15 5

1790 18/1 50 Bs 6,160 41000 3,320O 32 3

1791 1q/1 50 Bis 4,C50 3,600 2,780 9%3 650 170 50

1792A 18/1 50 Bis 11,950 8,860 6,40 2,800 1,900 620

j55 G2 18/1 50 vX. 2,00) 8,403 5,810 2,100 1,200 0 0

03 18/1 50 vX 14,00 3,600 2,890 440 0 0 0

*Field tests that did not havo available data are not listed.

Table 7

ArM. Covera'e by VertAccl Imsaction
at a Height of 60 in.

SAgent/ Ifeight
Field Iburster of C tfn.,Iln-tion densty .s~.

test* Jratio burnt -A-en t =. . 0.1 I ,

355 Fl 2/1 50 VX 21,000 13,500 ,8,700 1,450 300 0
F2 2/1 50 vI 33,20 17,000 18,soo 1,300 50 0
F4 2/1 50 VX :19,500 8,800 i5,600 700 Q 0
F5 "2/1 50 VX 17,500 7,100 4,700 820 i 0 0

02 18/1 50 VXI 22,300 13,503 17,4)) 2,500 1,200 30

03 18/1 50 VxI 8,sn0 4,7)0 13,00 400 0 0

*Field tests that did not hnve available data are not listed.

10
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2. ieiht Recovery.

For each test conducted at DPG, the wei-ht cf agent transported
beyond 500 yd. vas weasured by vertically positioned c" -ial filter-paper
satm-ers (size 3-3/4 by 8 in.) at each position on the 50D-yd. arc at heights
of 1.5, 5, 10, 15, 20, 25 and 30 ft. This quantity of agent measured airborne
is given in table 8.

Table 8

Quantity of Agent Airborne _yd. From Burst

W , e ,ght 
Agent/J of pure A-ent recover

ILen urecovery
' ield Iburstbr Burst agent Fraction

1tst rtio Ue h gn n of' filling~ ~ ~ 0L , " g . g.
355 E1 2/1 25 VX a 2,192 a8 0°4

B2 2/1X 25 V 2,192 22 1.0

F1 2/1 50 VX 2,12< 28 1.3
F2 2/1 50 VX 2,192 35 1.6
F3 2/1 50 ' VX 2,192 8 0o4 "

F4. 2/1 150 VX 2,192 10 0.-
IX 1 9

G2 18/1 j 50 VX 1,987 160.G3 1/1 50 VX i 2,987 3 "1 0.1

Field tests that did not have available data are not listed.

C, (.) Particle Size Date.

The narticle size data are presentl being evaluatcd for eah test
conducted at ACC and DPG under ths pro r m. The results will be sum.marized
end published in a later re- ort as ain addendum to this memorandum.

D. (U) A ant Stability,

Ine-pcction of the motion pictures taken of caah test tn this His and
VK-filled 155-mnr. shell ,-rogra.a, conducted at 4CC and DDG, indicate that agent
flashing occurred in two out -f nine 5) ft. trials wit', the Tuntion (both statically
fired) equipped vith a 2/1 agent/burster ratio and two out of seven 50 ft. trials .-

(one static and one dynnmic) ;Ih ths munition .quinp.d with an 18/1 n"nt/burster'
ratio. Agent flashing did not occur in the static fired munitions functioned at
_round level nor in the dynamic fired munitions functione at a height of 25 ft.
The results of oach tet thnt had aeont flasM.ngare not Included in this reoort
since a mbmorandum will be issued su.iaarizing all data wIth reseect to agentstability.

CON ' F ,IJTlI I
", ,n



OI IA IT.

V. (C) DISCUSSION,

Sample area coverage curves are given in appendix B (figures 1 througi
illustrating the change in area coverage when the munition is firu st-tically
and dynamicsily, filled with 1fX and VX simulant, equipued with agent/burster
ratios of 2/1 rnd 18/1, and functioned at various heights. These curves have
not been adjusted for standard meteorological conditions; however, the wind
speed of each test Is given on etch f£iure.

A c)m ,rison between the area coverage of ground deposition nroduced by
this munition functioned at a height of 53 ft. vher 3,uipced with a 2/1
agent/burster ratio (figure 1), indicatesthat there is little difference in the
results obtained when det)nated statically and dynamically; howevwr, theare does
a.-near to be an advantage in functioning the munition, equipned with P- 18/I
agent/burster ratio, dynamically for density levels below 1 . (figure .

Figure 3 inailcates that there is little difference in the orea c(.vi-rsge -f
ground depositon when the munitlon is filled with VX ond VX si-ulant Cb q-co.-
pound bis(2-ethyl hexyl) hydrogen hosnhite).

Inerection Qf figures 4 and 5 indicatesthat the optimum helht for achieving
naximum area ccvrage for seall c-nt.irin~lr dentitle is at sme hei'ht Abovo
50 ft. for both the 2/1 and Ic/ aCgent/burster ratkor. For high denslty levels
(. to 1' g./s.m.) the ontium height apperrs to be at gro,,-" level.

In regard to the 2/1 f.n, 18/1 a,-ent/bur 'tor rntlos, fNures 6 tnd 7 !ndi -te
that tbere is P Al5.Tht ndvnta e in equir-ina +he munition wit1 n 2/1 rato when
tatically finct' -n'2 .t gr-und level and nt a Lcig t nf 50 ft. In functicning

the munition cyzi mically, figure 6 indicates t!at tAre is essentinlly no
difference in o ar-a covwrape of ground deoition.
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.. TEST DIVISION
DIRECR'RATE OF DEVEIOPMENT - -

CiMICAL WAILARE LAMXfRAWRIES
Army Chemical Center, Maryland

TEST DIECTIVE

F1l.D TUTS 1781 THROUGH 1801

Static Tests of Single Bis-Filled l1-5mm Shell
EquioDed with Af'ent to Burstor Ratios of 2/

101, and 30/1 and Detonated on the
Ground and at -eiphts of 50 and 100 ft.

O4LRD-CW-D(T) 20 February 1957

I. OBJECT.

The object of these tests is:

A. To establish the effect of the agent to burster ratio on thedissemination of V-agent simulant when the projectile is air and ground burst.
B. To determine if V-agent projectiles of optimum agent to burster

ratio as determined by these tests can be assessed at Carroll Island.

II. AUTHORITY.

Project 4-Ci-15-028, Gas Artillery Shell, Job Control No. 7-165. M nThese tests were requested in Munitions Division's Work Order dated ;.. ."

III. METEOROLOGICAL RE UIRUFIEWS. %
%'

No precioitation; wind speed at 2 m. height, between h and 12m~p.h. "

IV. AGENT.1. V. _____ is-compound bis(2-ethyl hexyl) hydrogen phosphite *

~V. -MUNITION.

A. Munitions Detonated at Ground Level.

Each munition will be a single l%5-mn. shell arranged for
static firing. The details of each munition's description are given in the X
following table:

7. %
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A.orox. Aprox.Field wei&ht of weiEht of Type Agent to burstertest afent burster burster ratio". .

1781 2800 M00 tetrytol 2/1

1782 3100 310 tetrytol IO/I
1783 lIOO 140 tetr7tol 30/1

B. Munitions Detonated at a 50-ft. Height.

Each munition will be a single 155-.-n. shell arranged for z_,
static firing at 50 ft. abcve ground level. The details of each munitions ""'
description are given in the follcwing table:

Approx. Approx.
Field weight of weight of Type Agent to burster
test agent burster burster ratio

g. g. o i.

1784-1786 2800 1400 tetrytol 2/1
1787-1789 3100 310 tetrytol 101 OA> '

1790-1791 4100 lh0 t etrryol. 30/1 , ',-:

C. Munitions Detonated at a 100-ft. Height.

Each munition will be a single 155-nm. shell and'arranged
for functioning at 100 ft. above ground. The details of each munition's - .
description are given in the following table: ": ,

-J ". '.': ,,

Approx. Approx, ~*'
Field weight of weight of Type Agent to burster
test agent burster burster ratio ,- ,

g, go .

1793-1795 2800 1400 tetrytol 2/1

1796-1798 3100 310 tetrytol 10/1 N

1799-1801 4100 140 tetrytol 301'

VI. PLAN OF TFS?.

A. Procedre.l

Each of the tests functioned at ground level and at the 5O-ft.
height will be conducted at M field on a aampling grid which will be laid out

42w~4?-e4; 4"..", -,
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asdecrbd n igr .The rin niticns thcowl be functione at the 100t hegh wl

be Decsiticned inthe meitin t as utoenteed at the 00-ft. height.l

These tests, hcwever, will be cconiucted at the Aberieen Proving Grounds.
As rmch of the sannling grid described in diagran A -will be used as su-ace
wrill rermit at the Aberdeen facility.-

indicte a If the tests of =zitions detonated at the S-ft. height
iniaeadecrease in area coverage as compared to the ground detonated ~-~

munitions, the tests at a hifgher altitude will be cancelled.

B. Chem ical. 'Data.

1. Liquid Sampling.

Sampling pans (393) utilizing hexylene glycol as an
absorbent will be positiened on a level surface of the Ground at each position, %pi4.'

as shown in diagra A. The me-thod of~ analysis will be the TIM method.

2. Imnaction Samling. f

Vertical plates (1,811) at the 18-in, height will be positioned
as shown In diagram A. ..-.

3. Particle Snectrun Sariling.

vertical (i8h) a.d horizontal (18hs) slides will be positioned
on the grid as shown in diagra At. The vertical slides -wdll be positioned t,1-"

at the 18-in. hei~jit. %

i. Analysis or Arent Filling. ~>' '

A 1O--ml. samble of the agent in each munition will be sub-rdtted ..

to Chemical Test Branch for agont varity exaination. If this is not feasible
then a samrple of the filling batch w.ill be subitted. -*-

C. Meteoroloical Data. ..--- y,.' 5.

1. Facrcneteorologtcz-1 Observations. -~~~

Observational data (cloud height, type and coverage, air .

temperature, relative hwmJ~ity, condition of terrain and precipitation rew~rd
for previous 24 hr.) will be submitted on standard forms. Observations will A
be miade at the test site 5 min. prior to and imnmedately after the test.

16
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2. Micrca-etecrolo;- tcal Vta.

The ;Ind tower will be used to cbtairi wInzi speeds up to
10 ft. f'c. all airb'.rt trials. T- addition 'he 2-=. ;;-rd speed, 2-m. .

wirAd direction, surf-ace tem~perature and4 temr*-ratura rrad-t-nt (2 .. 3.
tond Is M.10.5 m.) will be neasurvd. All d-ata s-hcul! be measu-red on inst-rnents
with Continuous recci-jers ariA as near the center of t jri-d as practicable.

Sl. Thotorranhic Data.

1. Still Fhotcgrraohs.

Still photc~raphs enly will1 be taken of the :-mnitions sLsu-e.nded

abuo'ii the ground and of tne clcud of all munitions after .-etcnation.

*2. ' Motion Pictures.

High speed motion pictuires (1,700 f./sec.) will be taken or
the. hurst at a positicn as close to the o'urst as practicable. Standard
motion pict.ures (64s f./sec.) in crlor, or black ani white, as the lichtinE.
ri.'ruits, will Lie taken cn be-th n! cross-wind positions of the clcud
travel at a distance of approximiately 150 yd. p

E. Ourational. Data.

The test engineer will snubnit a written repcrt to include ~:.
the following:

1. Field test nter.

2. 'Date and tim-e of test.

3. Exact weight of agent arnd explosive.

h. All changes In test rirocedure from that called for in -

the test directive.

5~. Descrintion of' munition functio'ning I'ron visual
observnticms, including any irregularities.

6. Careful descritotion of crater where applicable and
fragments recovered, including dimonsicns. This phase requires snecial attention.r

7. A complete description of all et~uipment nalfuncticning
or dmago. -

A* The t'equesting agency will supply all munitions or equip mnt (complete)
to be totiatd. .
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B. Chemical Test 3ranch, Test Divisicn, will perform all necessary
chenical am alyses and submit the results with all pertinent information
concerning the results to Planning & Evaluation Branuh. *"-

C. Field Operaticns Br-nch, ?est Divisicn, will supply all necessary .
chenical saioling and ete~rclcrical equicnent, set up and maintain field, . 0..ne-rfcr all necessary instr-. ntaticn, prcv.de test engineers and other
necessary personnel, con-uct the test, prcvide auxiliary personnel, equipment
annd services as necessary and submit the data to Planning & Evaluation Branch.

D. Planninr and Evaluatlrn Branch, Test Dir_ sion, will evaluate the ..
data and results and submit a written re'crt to the requesting arency.

E. Mr. James E. Norton, extension 6119, is the Muinitions Division
project engineer ar.d the tests ::ill be cccrii. d thrcugh him.

Concurred in: Subnitted by: .-.-

Earold L. Gotoff & hDwight .haw r
Chief, Field Operations Br.

Concurred in: Recomending approval:

AjrahaKoblin /4r 'rederick L. lorning

Chief, Chemcal Test Br. Chief, Data Sdction_ .
Planning & Evaluation Br.

A-PROVED:

S& ?? J.T RAYER
Chief, planning & Fvaluation Branch
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* '1 in.: -50 yd.

x - Grid center (5-level Wind 'oecorder)

a- mling pans

3 - Horizonta- and vertical slides
Vertical plates

SP1-sypeed Camaera

"T.G. ast

Cine-Catnera (64 fr/sec)

1 100 ft. Wind Mast
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UNCLASSIFIED

TEST DIVIlSION
DIR---C?,ArE OF DEVELOPWNT

CIRM~CAL isAIFARE LABOFRATOfII.-
Army ~ - ^~~c~ enter, Marylannd

CMILRD-CiV-D(T) 5 !larch 1957

Test Directives for -

Field Tests 1781 through 1801
Field Tests 1-962 through IM2
Field Tests IS23 through 1846 'i

The directive is amended as follows:I

VI. PLAN 0-- -T,

A. Procedure.

&ich of the tests f'unctioned at ground level will
be conrlucted at M field or a sampling grid which will be laid out
as described in~ diagram A. The tests functioned .t the 50 ft.
height will be! conducted at 1.1 field on a samplinr, grid rhich will
be laid out as shown in diagram B, (Note: The change in grid
sampling from A is as follows: Only the sampling pan positions
are changod, the slide and plate positions will remain the same.
The inner grid -mill have sapiqpans only at those positions
which have nlates and slides with the addition of 4~ nositions
swced 10 d.apart at the corners of a squnro cantered in- M#
medately belov the munition, square 0 will have 5 yd. spaing
between. rans (not 10 yd.), square P will have 5 yd. spacing
between pnns (not. 25 yd.) , and square Q will have 12.5 yd. spacing
between rxins (not 25 yd.)).

B3. Chenrical Data. --

After the v6ords "'diagram A" .add "or diagran B, as V.
appropriate".

UNCLASSIFIED -1J
19S.
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UNCLASSIFIED

Amendment I to test direc,ies, F. T. 1791 through 1846.(continued),\'

Concurred in: Submitted by:

V-4) .4 V.. ..f* A.. / , -

Hanrold L. Gotof'f j Fredarick L. Horning
Chief, Field Operations Branchf

Concurred in: Recomnending approval:

'-Abraham Koblin Scott D. Thayer
Chief, Choical Test Branch Chief, Planning & Evaluation Branch

. -

APPROVED:

,:.V.-,.. MILLER,/
j 01f, Test Division %.v~

:?%
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.4 .1-

.r -$: -



Zxjar o T 
O .-

4 6

p0

,aquaro 

Q

0 16 21 26

Squr 0
1 4 8 52 16 2

CI6

Sqo ro II I

oo-

Ao 0

.... .... .... ...



~u.

-Square S7

Square R
3 4

Square Q

3 7 A~Ur 13 15 17

6 qae1 16 21 26 31.. ,.* *.~. ~ *.19

Square 0*
148 12 16 21

.. .. (36 Q> a

. . . .

%



7:- - -

"09. 0-- -"-6

AM x C c 4e Win Recor er*

Sampling. pansdis.

0 -Hrizocntl (an1vetl iReder) SqureA - f i A.

..... ; Pans only at:, F6, H6, F8, Ha <"'

Pans, plates and slides at: 0
132, C2, D2, -6, F2, H2, 12, J2, Vs L2

B3, L3, !34, D4, £4, F4, G4, 114, I4, J, L4,
135, D5, J5, L5, B6, D6, J6, L6, P7, D', J7, R
L7, 58, D8, J8, LS, B9, D9, J9, L9, 1310$
DIO, uO, no, GIO, PlO, i10, Jo, Li , 1i, T
LII, .P12, D12, E12, F12, 012, 1!12, 110"0 J12, ... i

L12. Inner Crid

Ul-Speed Canara

4k~TG.Mast

Cino-Canewra (64 fr/sec) z'4-

A 100 ft. Wind Mast

0
(,

A7
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0.70 0-

SCALE
I in. 50 Yd.

POSITihN SPAC 1;

order)
Perpendicular -distance from IPlate and
edge to grid Pan slide..Sounro center spacing spacing

y
Y10 15 5 5

25 5 5
N 40 10 10

J2, K2, L2 P 75 5 25
14, A, L4, Q 100 12.5 -
B7, D7,-J7, R 150 50 50
L9, B10, 3 200 50 -.0, I2, 311, T 250 50 50
,2, 112, J12, ~inrCi .gInner CridL
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TEST DIVISION
DIRECTORATE OF DEVELOPMENT

CHP2I'CAL WARFARE LABORATORIES
Army Chemical Center, Maryland

CIMIPM-C0-D(T) 3 Avril 1957

ANE DMBE= ii

Test Directives for
Field Tests 1781 through 1801
Field Tests 1802 through 1822

A"ENDMENT III

Test Directives for
Field Tests 1823 through 1843

The directives are amended as follows:

III. METEOROLOGICAL REQUIRMENTS.

.No precipitation; wind speed at 2 m. height, between
4 and 12 m.p.h.; wind direction for each munition functioned at the
100-ft. height, between 1650 and 2070.

VI. PLAN OF TEST.

A. Procedure.

Feach of the tests functioned at gTound level and at
the 50-ft. height will be conducted at M field on a sampling grid
which will be- laid out na deecribed in diagram A and B. The tests
functioned at the 100-ft. height will be conducted at the Aberdeen
Proving Grounds on a sampling grid which will be laid out as shown
in diagram C, attached hereto.

.. Chemical Data.

The chemical data for each test functioned at the

100-ft. height is amended as follows:

I. Liquid Samoling.
Sampling pans (400) utilizing hexylen(-

glycol as an. absorbent will be positioned )n a level surface of the
ground at each position, as shown in diagram C. The method of
analysis will be the TUB method.

! . Impaction Sampling.

Vertical plates (19i) at the 18-in. height

UNCLASSIFIED
ZL
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will be positioned as !!hoo-n in dar~C

3. Particle Srcbru= anln'

Vertical (1?2) &rd horizontal (192), slidez
T.ill be r-ositioned on the zrid v-3 shc'rn I.n diagr-ez C. Me. ve-t_-csl
-lides "I ba posit~ornec at th c- -n. heht.N

A 13-n1. saonile oil the agent in each munition
will '-e- ub-itted to C"-eziccl Test Bran~ch for agent Purity exa-Inntion. *~

If this is not feaelble then a sample of the filling Latch will to tub-

Concurred in: Submitted by:

Harold L. GotoFf Tight li.cshaw
Chief, Field Operations Br~ ach

Concurred in: Racomamending approval:

A d'nihoblin Scott D. Thayer

Clsef, Chenical Test Branch Chiecf, PJlarning &Evaluation Branch

CHRLS E. LMILLM 6
~'bef, Test Division

UNCLASSIFIED
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C - 5 yd.
D - 5 yd.
E - 5 yd.
F -7.5 yd.
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1i - 10 yd.

1-10 yd. ~x
J -12.5 yd.
K- 15 yd.
L - 15 yd.
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APE:DIX B .

.UMLE AR. COVURAGE CURVES MASUR-M BY GROpI7D DRIPOSITION

Fiq. 1, D.nomic Firing Vs Static Cor the 2/1 Ratio Tri,'1s
Fiq. 2, Dynamic Firinc Vs Szntic for the 18/1 Ratio Trials
Fig. 3, Bis Filled Ve I'm
FigZ L, Ground Burst Vs Airburt f~r the 2/ R'in Tri-]s
Fij- 5, Gro-owd Burst Vs 50-ft. Burst for tha IS/1 Ratio TriaI3
Ffg. 6, Ratios of 21I- Vs IS' for Ground Ttrst Trils
Fil. 7, Ritios of 2/1 Vs i8/I for Static Fired Trials
Fi. 9, Ratiws of 2/1 Vs 19/1 for DjmnnIc Fired TrIeln
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A~r8e Coverrage by Ground Deposition

Pynni!c lirad~ Vs Ststijc for the. 155-mm. ShellI
Equipped with a 2/11 Ratio

Conta-.na tion
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rArea Coverage by Ground Denooitioni
! z~eic Fired Vs Static for the 155-rm. Shell

Ejuipped wit! an 18/1 Raqtio
Contamination
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Areci Coverage by G;roun2 Deposi.tion
ei-Fi~led Vs VX Aor the 155S-m. Shell

a -i*-- 7

-. -4 t

!-.77"-., ~ . *-

7 01 1 aI a

'i J IO iiIA
26 ~~ ~I

* I I ,"77



I~~~~ I G.b.. M? E

Area Coverage by Ground Derosition
Ground !burst Vs Airhuirst for Li~e '55-R2 Shell

Equipned Yith a 2/1 R.etio
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Area Covernge by Oroa-d Dtcosition
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